Background-Youth with sickle cell disease (SCD) experience chronic symptoms that significantly interfere with physical, academic, and social-emotional functioning. Thus, to effectively manage SCD, youth and caregivers must work collaboratively to ensure optimal functioning. The goal of the current study was to examine the level of involvement in disease management tasks for youth with SCD and their caregivers. The study also examined the relationship between involvement in disease management tasks, daily functioning, and coping skills. The study utilized collaborative care and disease management theoretical frameworks.
The literature suggests that disease-management tasks should involve both the youth and caregiver, and that family roles should be developmentally appropriate. 2, 3 Research consistently indicates that someone in the family must take responsibility for diseasemanagement tasks and medical adherence. 5, 6 Evidence suggests that poor management of SCD during adolescence results in an increased risk for medical complications and poor health outcomes in the future. 7, 8 While youth involvement in disease management tasks has been studied in other populations, such as diabetes, cystic fibrosis, and human immunodeficiency virus, 5, [8] [9] [10] [11] [12] only a few studies have examined patient involvement in pediatric SCD, [13] [14] [15] [16] and these studies were specific to patient involvement in chelation therapy and pain management. The chelation studies found that parent involvement in chelation treatment is related to increased adherence. Similarly, there is evidence that youth and parent sharing of diabetes management tasks is associated with positive outcomes. 4 Studies with other pediatric populations have found significant differences for patient involvement in disease management tasks based on demographic and disease variables (e.g., gender, age, illness variables, functional status). Youth may become more involved in illness management as they get older, 5, 11 but this transfer of responsibility to the adolescent may be based more on age than on youth readiness. 9 Thus, existing research highlights the importance of better understanding parental involvement in relation to health outcomes in pediatric chronic diseases such as SCD.
Current models to improve disease-management behaviors and coping emphasize the importance of examining the level of parent support related to coping and functioning, particularly as the child gets older. For example, it may be that children with higher levels of functioning use more active coping strategies and are more involved in disease-management tasks. These questions are largely unexplored in pediatric SCD. The present study sought to better understand parent and youth involvement in disease management in pediatric SCD, and how such involvement is related to coping and daily functional status.
Methods

Conceptualization of the Problem
The current study is one of the first to develop and pilot a measure of parent and youth involvement in general disease-management tasks in SCD. The study is based on two theoretical frameworks (see Figure 1) . According to the model by Clark and Wong, 917 patient social support in disease management (parent/patient involvement in disease management in the current study) is related to the use of management strategies (coping in the current study). Both patient support variables and the use of management strategies are related to functional outcomes (functional disability in the current study). Thus, aim 1 of our study is to understand the relationship between youth and parent involvement in diseasemanagement, while aim 2 is to examine the relationship between parent and youth involvement in disease-management tasks and coping. Aim 3 is to understand the relationship between patient and parent involvement in disease management, coping, and functional disability.
The Clark and Wong model can be understood within a broader collaborative care framework. Katon and colleagues 18 pose that collaborative care, including patients and parents, is needed to ensure effective healthcare and positive health outcomes. This model states that beyond social support, it is the quality of collaborative care that will determine youth's day-to-day functioning. According to the model, we proposed 3 aims in this study:
1.
To compare parent and youth involvement in disease-management tasks on a pilot measure adapted from the diabetes literature.
2.
To assess the relationship between parent and youth involvement and youth coping strategies.
3.
To assess the relationship between parent and youth involvement in diseasemanagement tasks and youth daily functioning/ disability.
We predicted that parents would report significantly greater involvement in diseasemanagement tasks than youth. Additionally, we predicted that youth and parent involvement in disease-management tasks would be negatively related to youth functional disability and positively related to youth coping strategies.
Study Design
This cross-sectional study used a convenience sample to examine key variables (i.e. descriptive statistics) and correlations to examine the relationships between them. Onehundred seventy-five youth between the ages of 6 and 18 years and their caregivers (parents, guardians or primary caregivers) were eligible for inclusion in the study. Youth were eligible if they had a diagnosis of SCD and were followed through the sponsoring institution's sickle cell clinic. Participants were recruited for this study as part of a larger research project during an annual Sickle Cell Disease Research and Education Day event. Sixty patients with SCD and their caregivers (34% of individuals screened for eligibility) enrolled in the study. The current analyses included 47 of these participants (27% of eligible sample), which are representative of the larger study sample of 60 patients with respect to demographics, genotype, and medical history. To be used in the analyses, critical data elements had to be complete (parent completed involvement measures and 95% of other data).
Data Management
Informed consent was obtained from all participants, including parental permission and patient assent for youth age 11 and over. All participants were compensated with a gift card for their participation and time. Parents and youth completed the following measures independently:
Parent and Youth Involvement in Disease Management Scale for Pediatric sickle cell disease-The Parent and Youth Involvement Scale for Pediatric SCD is a parent-and youth-reported measure developed by the research team to assess level of involvement for daily disease-management tasks. This pilot measure was adapted from the Diabetes Family Responsibility Questionnaire, a widely used family measure. 19 The purpose of the pilot measure was to assess parent and youth involvement in tasks related to pediatric SCD during a typical day. Respondents were asked to rate the level of parent and youth involvement on a 4-point scale, ranging from 1 (Does None), to 4 (Does Most). This measure has not yet been validated. 20 Parents/Caregivers and youth completed this questionnaire.
Coping Strategies Questionnaire-Revised (CSQ-R). 21 -The Coping Strategies Questionnaire-Revised (CSQ-R) is an 80-item questionnaire that measures how often participants use cognitive, behavioral, and physiologic coping strategies. Respondents rate the frequency with which they use each strategy on a 6-point Likert scale ranging from 1, "never use this strategy" to 6, "always use this strategy." The CSQ-R produces 3 factor scores: (1) coping attempts, which measures "active" coping strategies such as talking with someone and "going on" despite pain; (2) negative thinking, which includes behaviors such as pessimistic thinking and worry; and (3) passive adherence, which includes behaviors such as praying, resting, and taking medications. The CSQ-R has been validated in pediatric SCD, and reliability coefficients for the 13 CSQ subscales 20 range from 0.69 to 0.91. Parents and youth (aged 13-18 years) completed this questionnaire. Parents were asked to complete the CSQ-R measure in reference to their child's coping strategies (parent proxy report of child's coping and not their own coping).
Functional Disability Inventory. 22 -The Functional Disability Inventory (FDI) is a 15-item questionnaire that assesses perceived difficulty and the extent of restriction in performing common activities due to physical health. Inventory items assess disability across multiple domains including school, home, recreation, and social interactions. Parents and youth were asked to identify whether activities are 1) no trouble, 2) a little trouble, 3) some trouble, 4) a lot of trouble, or 5) impossible to do when the child is sick or not feeling well. Total FDI scores range from 0 to 60, with higher scores indicating greater disability. Acceptable internal consistency and test-retest reliability coefficients 21 other pediatric populations (α= .94). Parents and youth (age 13-18 years) completed the FDI.
Family Information Form-Parents completed a Family Information Form, which assessed demographic information and the patient's medical status. Parents were asked to report the number of clinic visits, emergency department visits, hospitalizations, school absences, and days in pain their child experienced over the past 12 months.
Statistical Analyses
All statistical analyses were conducted using PASW for Windows 23 version 17.0. In the analyses, responses that were left blank or marked as "not sure" were coded as "missing data". Descriptive statistics were generated for demographics, type of SCD, healthcare utilization, days in pain, and days missed at school. A composite involvement score was generated for parents and youth. In addition, descriptive statistics were also generated for the two outcome variables of interest: functional disability and coping. Pearson correlations were utilized to examine the relationship between parent and youth involvement, youth functional disability, and youth coping strategies. The research protocol was approved by the Institutional Review Board of the sponsoring institution. Demographic data for the sample, including information about medical status, are summarized in Table 1 .
Results
Forty
Youth and Caregiver Involvement
Average caregiver involvement ranged from M=3.08 (SD = 0.48) based on youth report to M = 3.29 (SD = 0.59) based on parent-report, with 4 representing the highest level of involvement on a 4-point scale. Youth involvement ranged from M = 2.39 (SD = 0.61) based on self-report to M = 2.51 (SD = 0.76) based on parent report, also on a 4.0 scale. There were no significant differences in youth and parent report of involvement in diseasemanagement tasks (youth and parents' perceptions of youth and parent involvement were not different). There were, however, overall differences in involvement, with both youth and parents rating parents' involvement as higher: parents reported greater parent involvement (t= −5.50; p<.001); youth-reported greater parent involvement (t= −6.96; p<.001).
Descriptive analyses conducted for individual disease-management tasks revealed that caregivers reported more involvement on most tasks than did youth, although rates varied (Table 2 ). In particular, caregivers took the lead on tasks such as remembering clinic appointments, telling teachers and relatives about SCD, and explaining school absences to school personnel. Interestingly, caregivers and youth reported similar levels of involvement for tasks such as remembering/reminding to drink fluids and taking vitamins.
Coping Strategies
Parents reported that youth primarily used passive coping strategies (M = 3.82, SD = 1.32 for passive adherence, which refers to behaviors such as praying, resting, and taking medication). Specifically, parents reported that youth used resting (M = 3.86, SD = 1.57), praying, and hoping (M= 3.85, SD = 1.39), heat/cold massage (M = 3.74, SD = 1.63), and calming self-statements (M = 2.07, SD = 1.60) most often. Positive coping attempts (eg, active coping strategies such as talking with someone or "going on" despite the pain; M = 2.36, SD = 1.16) and negative thinking (eg, behaviors such as pessimistic thinking and worry M = 2.13, SD = 1.29) were used less often.
Functional Disability
Parent-report of youth functional disability was lower (FDI Total Score: M = 10.6: SD =14.5) than youth self-report of functional disability (FDI Total Score: M =19.2 SD = 15.2), and this difference was statistically significant (p < .05). The top-rated challenges reported by parents and youth with respect to youth day-to-day functioning were related to physical limitations (i.e. running or walking the length of a football field, doing activities in gym/ playing sports).
Relationship Involvement, Coping, and Functional Disability
All three subscales of the CSQ-R were related to youth reported parent involvement. Specifically, higher parent involvement by youth report was related to lower coping attempts (r = −0.33, p = 0.04), negative thinking (r = −0.51, p = .00), and passive adherence (r = −0.46, p = .00). Interestingly, youth report of higher parent involvement in diseasemanagement tasks was related to higher functional disability (youth report on FDI) (r = 0.40, p = 0.01). This trend was also consistent with parent report of youth functional disability (parent report on FDI) (r = 0.36, p = 0.02).
Discussion
Managing a chronic illness such as SCD requires effective coordination of diseasemanagement tasks within families. The current study is one of the first to examine how youth and caregivers manage disease-related tasks in SCD and how their level of involvement may be related to the coping and daily functioning. Parent involvement in disease-management tasks was rated higher by both parents and youth. However, descriptive analysis showed variability in how tasks were managed by both parties. While parents assume greater involvement for most tasks on average, data also show that levels of involvement range from limited involvement to high involvement across tasks. Parents appear to be highly involved in tasks related to treatment adherence such as making and remembering appointments and remembering to take medicines, tasks for which youth reported little involvement (on average). Parents also appear to be more involved in communicating with others about the youth's disease-related needs (eg, telling teachers about SCD).
On tasks related to day-to-day functioning such as remembering to drink fluids, taking vitamins, and using pain coping strategies, the level of involvement for youth and parents was more similar. As youth mature to adolescence and adulthood, it will be essential that they take greater responsibility for making and remembering appointments, managing medications, noticing the early signs of acute pain episodes, and adjusting pain medications according to symptoms. These are tasks that parents reported being more involved in, but that adults with SCD will need to be responsible for to effectively self-manage. Thus, it will be important for parents to encourage adolescents to become more involved in these types of disease-management tasks as they mature. Health care providers are in a unique position to assist in this process by helping both parents and youth understand how to accomplish these tasks and suggesting ways in which parents can begin to shift responsibility for these tasks to youth during adolescence.
Adolescence is a time when youth gain autonomy from their parents, 24 and literature examining youth involvement in disease management in a variety of illness populations suggests that older youth tend to be more involved in their treatment. 5, 11 A post hoc analysis, however, revealed no significant relationship between age and parent involvement (p > .05). The finding may not be significant because parents may be transferring responsibility based on a range of factors, including developmental factors, disease severity, etc., and not age exclusively. For example, one study found that adolescent level of autonomy partially mediated the relationship between age and youth involvement in diabetes management. 11 Additionally, a limited sample size or the limited sensitivity of the diseasemanagement measure may have contributed to the lack of difference in involvement by age group reported in this study.
Future research with a larger sample size should examine involvement/disease-management responsibilities over the course of childhood, adolescence, and into adulthood. As these studies emerge, we can better understand the age at which youth begin to manage medications independently in SCD and how this compares to other chronic illnesses. For example, large studies of children with asthma show that 50% of youth manage their medications 5 by age 11, 75% by age 15, and 100% by age 19. Clinically, we know that although patients with SCD are becoming more independent in their disease-management responsibilities, adherence declines in adolescence and early adulthood. 25 Interventions are needed to ensure that caregivers and youth are optimally involved in disease management and that tasks are transferred to youth over time, while also promoting adherence with the treatment regimen.
This study found a relationship between levels of involvement in disease-management tasks (as rated by youth) and coping. All 3 scales on the CSQ-R were found to be significant suggesting that as parent involvement decreases, patient use of all three coping strategies increases. Youth engage in these strategies perhaps due to the lower support from their parents regardless of how adaptive these strategies may be. The Coping Attempts Scale of the CSQ-R, for example, measures patient behaviors such as drinking fluids, taking medication, etc. So, it is understandable that as parents' involvement decreases, patients would do more of these behaviors on their own.
One trend, however, that was not expected was that youth with lower levels of parent support also engage in significantly higher levels of negative thinking compared to youth with higher levels of parental involvement. These trends highlight the importance of ensuring that youth are encouraged to not only use coping strategies but to use them adaptively as, according to the model, not all coping strategies will ensure a positive functional outcome. The findings confirm that it is important to strike a balance between parents providing support to youth while encouraging their independence. For example, there may be times when parents may play a leading role in disease management and other times when parents would play a supporting role, while youth may play a more active role in managing their disease.
The findings from the study are consistent with best practice in chronic illness coping which suggest that parent-child partnerships promote positive coping and efficacy in youth and reduce their anxiety related to their chronic disease. Future research can better discern whether parent disease-management styles develop because of youth's coping styles (e.g., negative thinking) or if youth's patterns of coping (e,g,, negative thinking, passive adherence, etc.) develop in response to how involved parents are in their care management. Clinically, we know that parent-child relationships are dynamic and have an impact on disease management and health outcomes. 27 It will be important for medical staff to encourage parents to provide disease-management support while helping youth to develop positive and adaptive coping skills.
Finally, the study supported our hypothesis that parent and adolescent involvement was related to functional disability. Additionally, the level of functional disability in the sample was similar to rates reported in other pediatric populations, including patients with SCD 28 and chronic abdominal pain. 29 Data showed that youth who experienced greater challenges related to daily functioning also reported greater involvement in disease-management tasks. Youth with greater disability and their caregivers have likely had additional opportunities to practice disease-management tasks such as making appointments, recognizing physical signs related to pain, and increasing youth's fluid intake. It may be that families of youth with less physical limitations (lower functional disability) have less exposure to these types of tasks. This represents an opportunity for the healthcare team to provide anticipatory guidance to families about the how to's of disease management in case the family needs to use these skills in the future. Additional research is needed to explore how anticipatory guidance around disease-management tasks may be related to later treatment adherence and health outcomes. In addition, future larger scale and longitudinal studies can better discern the relationship between coping and functional disability, including whether coping predicts and mediates functioning, as described in the collaborative care model.
Study limitations should be acknowledged. This study adapted a measure of diseasemanagement responsibility. Current measures are specific to other chronic illnesses (e.g. diabetes, asthma), making it difficult to use an existing standardized measure. As an example, the items on an asthma questionnaire would be specific to using an inhaler, etc. As previously mentioned, the disease-management measure may lack the sensitivity required to detect clinically meaningful differences. Future larger-scale research is needed to validate and refine the measure piloted in this study and to further strengthen the clinical implications of the measure. One next step could be to better quantify youth and parent roles in diseasemanagement tasks (eg, use activity logs or daily questionnaires to validate and quantify who is doing what). With more sensitive measures, we will be better able to discern the clinical meaning of the data. It is also important to note that factors such as disease severity and complexity of treatment regimen may have contributed to parent and youth involvement in disease management but were not measured in this study. Another limitation of the study is the small, convenience sample. The small sample size and wide age range, though comparable to other published studies in SCD, limits power in the study. With a larger sample size, a more fully stated theoretical model that leads to intervention can been tested. Such a study would allow for the next stages of hypothesis testing and the development of a theoretical model specific to SCD. The study would also provide a mechanism for understanding these variables across broader developmental, family systems, cultural, and collaborative care frameworks, providing directions for future research and clinical efforts.
The study's strengths include that it is one of the first studies on involvement and roles in SCD disease management, an important topic that has been explored in other pediatric chronic illnesses such as diabetes and asthma. [4] [5] [6] Study results indicate that the adapted measure is feasible and yields clinically useful information. At an individual level, it was easy to note which youth or parents indicated no or little involvement on key diseasemanagement tasks. Such information could serve as points of intervention of for families. Encouraging patient-parent collaboration is important whether or not patients have few or many disease-related symptoms. As an example, 40% of youth (patients of all ages) in this study reported that they have no involvement in remembering appointments. This provides information that would allow a health care team to work to increase involvement in appointment management for one patient or in a clinic sample over time.
In summary, study findings highlight the need to coordinate care with families, as well as with providers to ensure optimal health outcomes. The distribution of disease-management tasks within families should be an important component of discussions around adherence, transition to adult care, coping, family stress, and functional outcomes in pediatric SCD. 
